. 13 C NMR spectrum (125.7 MHz, 298 K) of 2 recorded in C 6 D 6 . figure S13 ) is indicative of a symmetric molecule, the large chemical shift separation between the two 31 P resonances suggests that the coalescence temperature for these nuclei is much higher. Effectively, the 'NMR timescale' for the 31 P nuclei is much shorter than that of the 1 H nucleus. 57 Fe Mossbauer spectrum of polycrystalline 3-N 2 collected at 80 K. Solid lines represent simulated spectra obtained from WMOSS. As each of the subspectra of polycrystalline 3-N 2 correspond to exactly 50% of the total absorption, a statistically-equivalent fit can be obtained with two species that display near-identical isomer shift values and very different quadrupole splittings. We have no data to favor one of these two sets of parameters and thus only show a representative simulation. 57 Fe Mossbauer spectrum of polycrystalline 4-(N 2 ) 2 collected at 80 K in the presence of a 50 mT field applied parallel to the direction of the gamma beam. The asymmetry of the quadrupole doublet and the dramatic line broadening observed upon application of a magnetic field to solid 4-(N 2 ) 2 can be explained by partially unquenched hyperfine coupling to the unpaired electron. 2 in a 2-MeTHF glass collected at 5 K with a 50 mT magnetic field applied parallel to the gamma beam. The data is shown in red dots and is fit to the sum of two species in a 94:6 ratio. The major species (blue) is attributed to 57 Fe-4-(N 2 ) 2 and the minor species (green) is an unknown impurity. The simulation parameters for the major species are listed in the main text. The minor species displays an isomer shift of 0.41 mm/s and a quadrupole splitting of 1.71 mm/s. Table S1 . Best-fit parameters for EXAFS data on 3-(N 2 ) 2 . In shell 2, Si atoms were treated as P atoms. 
S4
Where A, B and C are constants derived from the fit and T is the temperature. A is the chemical shift (ppm) of the ground state of 3-N 2 , B is a fitting constant, and C is the difference in energy between the ground and excited states in Joules. The theoretical framework for the use of this equation is described in reference S1. 
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